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Executive  Summary 


While  CODES  projects  have  expanded  to  more  than  20  states,  there  is  no 
standardized  reporting  of  the  outcome  measures  that  are  available  with 
linked  data. 

This  paper  describes  our  efforts  to  build  a standard  format  for  reporting 
these  outcomes.  This  format  is  conceptualized  by  laying  the  injury 
“pyramid”  on  its  side.  Outcome  measures  are  reported  as  columns  across  a 
page  with  increasing  levels  of  severity  from  left  to  right. 

We  discuss  several  aspects  of  format  development  including  levels  of 
reporting,  specific  outcome  measures,  rates,  and  selection  of  appropriate 
denominators. 

These  simplified  reports  can  be  used  to  plan  further  studies  or  as  a source  of 
information  for  fact  sheets  for  further  dissemination. 

Examples  of  implementation  of  these  reports  are  provided  from  the  Maine 
CODES  project. 
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Introduction 


CODES  (Crash  Outcome  Data  Evaluation  System)  represents  an  effort  by 
the  National  Highway  Traffic  Safety  Administration  (NHTSA)  to  link 
information  collected  by  police  on  crash  reports  to  databases  (e.g.  EMS, 
hospital  discharge,  death  certificate)  that  contain  detailed  medical 
information1. 

Each  person  identified  on  the  police  crash  report  who  was  injured  may  be 
linked  to  one  or  more  medical  records,  providing  a rich  new  source  on 
outcomes.  The  linked  data  allows  for  identification  of  specific  types  of 
injuries  (head,  lower  extremity),  severity  of  injury  (required  hospitalization), 
cost  of  injury  (hospital  charges),  and  medical  system  response  (EMS 
response  time,  transfer,  hospitalized).  Data  available  in  hospital  discharge 
abstracts  and  death  certificate  records  includes  ICD-9  (International 
Classification  of  Disease)  coding  which  allows  for  more  precise 
identification  of  the  nature  and  severity  of  injury  than  the  police  are 
qualified  to  report  accurately. 

Since  1993,  CODES  has  expanded  to  include  half  of  the  states.  State 
specific  projects  have  generated  a wealth  of  special  studies  using  the  linked 
data2.  While  considerable  effort  has  been  given  to  standardizing  the 
procedures  for  linking  data,  less  effort  has  been  given  to  standardize  the 
reporting  of  CODES  data. 

Maine  developed  an  initial  standardized  report  format  in  1995  and  revised  it 
during  the  1998  project3.  This  paper  describes  the  results  of  that  work. 


Linked  Data  - Why  Standard  Reporting? 

Prior  to  the  development  of  CODES,  reporting  was  limited  to  counts  of 
crashes,  vehicles  involved,  and  fatalities.  Occasionally,  police  levels  of 
injury  severity  were  used  (e.g.  incapacitated,  non-incapacitated,  or  property 
damage  only)4. 

Reporting  of  CODES  data  in  a standardized  format  would  be  useful  for 
comparisons  between  states,  to  simplify  and  foster  dissemination  of  data 
within  states,  to  target  specific  areas  for  planning  and  research,  and  to 
promote  a national  report  of  CODES  outcome  data. 
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1 . Comparisons  between  states. 

Currently  each  CODES  state  has  developed  its  own  research  and  reporting 
agenda  and  many  useful  studies  have  used  the  linked  data.  Less  attention 
has  been  given  to  standardizing  reporting  of  outcome  measures. 
Standardization  of  outcome  measurement  would  foster  comparisons  between 
states.  Some  efforts  were  made  during  the  first  CODES  project  to 
standardize  outcomes  associated  with  seat  belts  and  helmets5. 

2.  Simplify  and  foster  dissemination  of  data. 

State  and  local  officials  can  benefit  from  data  that  are  simplified.  While 
epidemiological  studies  reporting  odds  ratios  or  multivariate  results  are 
important,  local  highway  safety  officials  are  more  likely  to  use  simplified 
reports  containing  absolute  counts  or  percents.  For  example,  reporting  that 
young  drivers  who  were  driving  too  fast  incurred  $ 1 0 million  in  hospital 
charges  has  more  utility  than  reporting  that  the  odds  ratio  of  injury  adjusted 
for  speed  is  1 .28.  CODES  information  should  be  put  in  a format  that  has 
immediate  utility  to  citizens  and  administrators.  Standardized  reports 
provide  an  effective  and  immediate  source  of  information  for  graphical  and 
fact  sheet  development. 

3.  Target  areas  for  planning  and  research. 

Within  states,  planning  activities  and  selection  of  topics  for  further  study 
may  often  be  based  on  high  volume  of  crash  locations  or  low  volume 
fatalities.  CODES  projects  have  helped  provide  new  data  that  can  measure 
outcomes  between  these  two  extremes  and  capture  a larger  volume  of  the 
more  severe  injuries  and  associated  cost.  By  standardizing  the  format  of 
reporting,  state  officials  can  identify  problem  areas  and  ensure  that  decisions 
to  allocate  resources  target  those  areas. 

4.  Promote  a national  report  of  CODES  data. 

Standardized  reporting  of  linked  data  would  permit  the  CODES  states  to 
gauge  progress  toward  state  safety  goals.  In  addition,  NHTSA  could 
compile  all  of  the  state  reports  into  a national  CODES  report  that  over  time 
could  be  used  to  gauge  progress  toward  national  safety  goals.  This  would  be 
similar  to  current  standard  reporting  prepared  by  NHTSA4. 
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The  remainder  of  this  paper  will  address  the  levels  of  reporting,  types  of 
outcome  measures,  and  use  of  denominators  to  generate  rates.  Examples  are 
provided  from  the  Maine  CODES  project. 

Methods  - Standardized  Report  Development 

We  view  the  simplified  reporting  of  CODES  data  as  a spreadsheet  of  a 
police  reported  classification  variable  (rows)  by  the  outcome  measures 
(columns)  that  result  from  the  linked  data.  Classification  variables  include 
much  of  the  information  recorded  on  the  police  crash  report  (e.g.  type  of 
crash,  time  of  day,  age  of  driver,  seating  position)  while  outcome  measures 
will  include  data  linked  through  CODES  (e.g.  transported  by  EMS,  hospital 
charges,  hospitalized  or  died  with  a head  injury). 

From  this  perspective  the  CODES  outcomes  measures  correspond  with 
laying  the  injury  pyramid  on  its  side  with  severity  of  injury  increasing  from 
the  base  (left)  to  the  top  (right)  of  the  pyramid. 

Figure  1 . Injury  Pyramid  Rotated  on  Its  Side 
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Methods  - Levels  of  Reporting 


Consistent  with  existing  NHTSA  reporting  (see  Exhibit  1),  the  report  format 
can  include  any  of  the  three  levels  of  data  collected  on  police  crash  reports: 

1 . Crash  Characteristics 

2.  Vehicle  Characteristics 

3 . Characteristics  of  Persons  Involved 

In  addition,  persons  involved  can  be  subset  further  to  distinguish  drivers 
from  passengers.  Bicyclists  and  pedestrians  included  on  the  crash  reports 
can  be  considered  separately.  In  the  case  of  reports  designed  to  measure  the 
EMS  system,  reporting  could  begin  with  access  time  to  EMS  (time  of  call  to 
EMS  minus  time  of  crash). 

Methods  - Classification  Variables 


Consistent  with  the  injury  matrix  developed  by  Haddon6,  the  standardized 
format  could  report  outcome  for  many  environmental,  vehicle,  or  human 
factors  associated  with  motor  vehicle  crashes.  Examples  are: 

1 . Day  of  crash  (season,  day  of  week,  holidays) 

2.  Time  of  day  (daylight,  dusk,  night) 

3.  Weather  (fog,  snow) 

4.  Road  conditions  (dry,  ice,  not  plowed,  not  sanded) 

5.  Type  of  crash  (multi -vehicle,  direction  of  impact,  rollover,  fixed  object) 

6.  Animals  (moose,  deer,  bear) 

7.  Road  class  (local,  arterial,  collector,  interstate) 

8.  Shoulder  type  and  lane  width  (none,  gravel,  paved) 

9.  Other  road  characteristics  (guardrails,  median  barriers,  signalized) 

10.  Crash  location  (intersection,  curved  road,  or  specific  road  identification) 

1 1 . Urban  / Rural  (population  density  of  crash  location) 

12.  Type  and  weight  of  vehicle  (passenger,  light  truck,  commercial  truck) 

13.  Commercial  truck  cargo  weight  and  type 

14.  Condition  of  vehicle  (defective  brakes)  1 

15.  Age  and  sex  (driver,  passenger,  pedestrian,  pedal  cyclist) 

16.  Driver  license  (permit,  suspended,  multiple  OUI,  vision  impaired) 

1 7.  Driver  condition  (OUI,  asleep  or  fatigued) 

18.  Driver  contributing  factors  (speeding,  failure  to  yield,  passing,  U-turn, 
cell  phone  use) 
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19.  Seating  Position  (driver,  number  of  passengers) 

20.  Ejection  from  vehicle  (driver,  passenger) 

21.  EMS  response  (crew  training  level,  time  of  arrival  at  scene  minus  time  of 
crash,  emergency  transport/transfer) 

These  classification  variables  form  the  basis  for  the  rows  in  our  report 
development. 

Methods  - Outcome  Measures 


After  a review  with  the  Maine  CODES  Advisory  Committee,  a series  of 
outcome  measures  were  agreed  upon.  These  included: 

1 . Injured  (Non-fatal) 

2.  Transported  by  EMS 

3.  Hospitalized 

4.  Hospital  Days 

5.  Hospital  Charges 

6.  Hospitalized  or  Died  with  a Head  Injury 

7.  Fatal  (Injuries) 

8.  Years  of  Potential  Life  Lost 

Injured  persons  were  defined  to  include  all  police  reported  fatal, 
incapacitating,  or  non-incapacitating  injuries  or  all  person-specific  crash 
reports  that  linked  to  an  EMS  or  hospital  discharge  record.  For  a national 
CODES  report,  this  definition  could  be  revised  to  include  linkage  to  any 
medical  record  (EMS,  ED,  Hospital,  Outpatient)  or  insurance  record 
indicating  payment  for  medical  treatment. 

For  a report  to  be  effective,  it  has  to  present  the  data  in  a logical  way.  These 
variables  were  reported  in  columns  in  order  of  increasing  severity,  using  the 
“pyramid”  analogy. 

Our  list  of  outcome  measures  was  not  a definitive  list.  While  we  reported 
head  injuries,  the  linked  data  could  also  be  used  to  report  other  injury  types 
(e.g.  trunk,  lower  limb,  upper  limb)  and  several  CODES  states  have  done 
this  ' . However,  the  definitions  for  injury  type  reporting  using  the 
International  Classification  of  Diseases  9th  Revision  (ICD-9)  coding  have  not 
been  standardized.  CODES  states  have  also  used  software  (i.e.  ICDMAP- 
90)  to  generate  the  Injury  Severity  Score  (ISS)  as  an  outcome  measure12. 
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Finally,  outcome  measures  could  be  left  as  discrete  entities  or  combined  to 
avoid  double  counting  (since  some  patients  hospitalized  also  died,  these 
could  be  reported  as  a single  column  - hospitalized  or  died). 

Methods  - Denominators 


Although  the  raw  counts  of  injured,  hospital  charges,  head  injured  were 
most  important  to  highway  safety  planners,  it  was  also  useful  to  generate 
comparative  rates.  To  understand  the  context  of  the  raw  counts,  they  must 
be  seen  in  proportion  to  the  population  as  a whole.  Raw  counts  divided  by 
the  total  population  under  study  indicates  the  percentage  of  the  total 
involved. 

Rates  may  be  internal  to  the  CODES  linked  data  (e.g.  percent  of  persons 
involved  who  were  injured).  For  rates  internal  to  the  CODES  linked  data  we 
have  computed  the  observed  to  expected  ratio  which  is  an  estimate  of  the 
relative  risk  of  injury  for  that  category  to  all  types  of  crashes. 

Some  rates  require  denominators  from  other  sources  (e.g.  census  population, 
licensed  drivers,  million  vehicle  miles  traveled). 

Finally,  since  CODES  states  include  crashes  occurring  on  highways  within 
the  state  to  both  in-state  and  out-of-state  drivers,  consideration  should  be 
given  to  selecting  in-state  drivers  in  reporting.  Ideally,  the  unit  being 
measured  in  the  numerator  should  be  compatible  with  the  units  included  in 
the  denominator13. 

We  implemented  the  standardized  report  format  using  the  Statistical 
Analysis  System  (S AS)  version  6. 1 . (Since  the  CODES  linked  data  are 
stored  at  the  person  unit  record  level,  this  involved  a single  data  step  to 
create  the  outcome  measures  and  a simple  summary  and  print  procedure  to 
generate  the  rates  and  each  report). 

Standard  Report  Formats  - Examples  from  the  Maine  CODES  Project 

Application  of  these  methods  for  report  format  are  provided  with  examples 
from  the  Maine  CODES  project  in  the  exhibits  that  follow. 

Exhibits  2-4  provide  examples  of  the  three  different  levels  of  reporting  and 
the  outcome  measures. 
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In  our  standard  report,  Type  of  Crash  (Exhibit  2),  the  number  of  crashes  are 
reported  as  the  first  column  of  data  on  the  report.  Vehicles  and  persons 
involved  are  also  reported  along  with  several  outcome  measures. 

In  our  standard  report,  Type  of  Vehicle  (Exhibit  3),  number  of  vehicles  and 
persons  are  reported.  Crashes  are  not  reported  on  this  report  since  the  report 
is  specific  to  the  type  of  vehicle  occupied. 

In  our  standard  report,  Position  in  Vehicle  (Exhibit  4),  persons  are  reported 
but  vehicles  and  crashes  are  not  since  seating  position  is  specific  to  a person. 

Exhibits  5-7  provide  examples  of  the  use  of  different  types  of  denominators 
to  generate  rates. 

In  our  standard  report,  Road  Federal  Functional  Class  (Exhibit  5),  million 
vehicle  miles  traveled  were  supplied  by  the  state  Department  of 
Transportation  and  incorporated  as  a denominator.  This  yielded  rates  of 
hospitalized  or  died  per  100  million  vehicle  miles. 

In  our  standard  report,  Male  Drivers  (Exhibit  6),  the  number  of  Maine 
licensed  drivers  were  supplied  by  the  Maine  Secretary  of  State,  Bureau  of 
Motor  Vehicles  and  incorporated  as  a denominator.  This  yielded  age 
comparative  injury  rates  per  100,000  licensed  drivers. 

In  our  standard  report,  Male  Bicyclists  (Exhibit  7),  population  census 
estimates  for  1996  were  supplied  by  the  state  Office  of  Data,  Research,  and 
Vital  Statistics.  This  yielded  injury  rates  per  100,000  population. 

In  total,  selection  of  the  appropriate  denominator  will  depend  on  the 
reporting  level  and  the  classification  variable  in  use. 

Limitations  of  Standardized  Reporting 

Footnoting  was  an  important  consideration  during  the  format  development 
process.  CODES  software  is  unable  to  link  all  records  (estimates  of  false 
negative  rates  vary  by  state  depending  on  the  quality  of  police  reported  crash 
information).  We  added  a footnote  to  indicate  that  the  outcome  measures 
underestimated  the  true  injury  burden. 
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We  noted  that  coding  was  based  on  police  crash  reports  and  for  some 
variables  (e.g.  seat  belt  use,  alcohol)  may  be  less  reliable  than  others  (e.g. 
day  of  crash,  time  of  crash). 

For  some  variables,  states  may  vary  in  how  they  capture  the  data  (e.g.  seat 
belts  and/or  air  bag).  States  may  also  vary  in  the  level  of  detail  for  which 
denominator  information  is  collected  or  estimated. 

We  implemented  a format  with  columns  of  increasing  injury  severity 
measures  moving  from  left-to-right.  This  insured  that  if  a police  reported 
classification  variable  had  many  values,  or  stratification  by  more  than  one 
variable  was  requested,  we  would  not  have  page  wrap  for  the  outcome 
columns  - this  required  landscape  mode  printing. 

While  the  format  provides  easily  understood  and  useful  information,  it  does 
not  preclude  the  need  for  more  sophisticated  statistical  procedures.  For 
example,  the  relationships  between  driver’s  age,  driver’s  sex,  alcohol, 
speeding,  and  time  of  day  on  crash  outcome  would  require  multivariate 
methods  to  evaluate.  A standardized  report  on  belt  use  indicated  that  91 
percent  of  occupants  of  passenger  cars  and  light  trucks  were  belted  during 
1996,  some  30  percent  higher  than  the  rate  reported  in  observational  studies 
in  Maine.  Special  methods  were  required  to  adjust  for  the  over-reporting  of 
belt  use.  We  did  not  implement  statistical  significance  testing  of  rate 
comparisons,  although  this  could  be  added. 

Using  Standardized  Reports  as  a Research  Planning  Guide 

The  CODES  data  added  new  information  that  can  be  used  in  the  planning 
process  to  select  topics  for  further  study. 

In  our  example  report,  Type  of  Crash  (Exhibit  2),  crashes  involving  vehicles 
that  ran  off  the  road  represented  22  percent  (8,986)  of  the  crashes  during 
1996  but  41  percent  ($5.3  million)  of  the  total  hospital  charges.  Upon 
review  of  this  report,  the  Maine  CODES  Advisory  Committee  members 
selected  this  as  one  topic  for  further  study. 

The  standardized  report  format  also  lends  itself  to  identifying  more  specific 
areas  for  further  study.  This  process  I sometimes  called  “drill-down” 
reporting.  In  the  report,  Ran  Off  Road  (Exhibit  8),  we  further  examined  a 
subset  (Maine  drivers  only)  of  ran  off  the  road  crashes  to  determine  the 
weather  and  road  conditions  during  the  crash.  Vehicles  that  ran  off  the  road 
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with  dry  road  conditions  accounted  for  only  35  percent  of  the  drivers  but 
represented  79  percent  of  the  hospital  charges.  A similar  pattern  was  also 
noted  for  the  other  outcome  measures.  Based  on  this  drill-down  report,  the 
research  topic  selected  for  study  excluded  the  crashes  occurring  during 
adverse  weather  conditions  that  had  less  severe  outcomes.  The  final  study  of 
crashes  involving  vehicles  that  ran  off  a dry  road  incorporated  a variety  of 
additional  drill-down  standardized  reports14. 

“The  Run  Off  the  Road  report  provided  significant  findings  that  we  were 
previously  unaware  of.  The  hospital  cost  linkage  showed  them  to  be  far 
worse  than  I expected.”  Gerald  Audibert,  Safety  Management  Coordinator, 
Maine  Department  of  Transportation. 

Using  Standardized  Reports  as  a Source  for  Fact  Sheets 

Standard  reports  are  management  tools  that  help  individuals  quickly  grasp 
the  essential  elements  found  in  raw  data.  The  standardized  report  formats 
provide  a wealth  of  simplified  data  that  can  be  utilized  quickly  and  easily  to 
develop  fact  sheets  or  other  materials  for  dissemination  of  CODES 
information.  The  ability  to  easily  summarize  the  data  clearly  and  efficiently 
is  important15.  Data  should  be  reported  in  a simplified  form  that  is  readily 
understood  and  immediately  useful  to  those  on  the  front  line16. 

Crashes  involving  young  drivers  are  a national  problem  and  the  standardized 
reports  revealed  the  injury  and  cost  burden  in  Maine.  Drill-down  reports 
using  the  standardized  reporting  format  compared  these  drivers  to  older 
drivers  and  compared  some  of  the  factors  associated  with  crashes  involving 
young  drivers.  We  utilized  the  results  to  generate  a fact  sheet  on  young 
drivers  (Exhibit  9).  The  fact  sheet  was  patterned  after  NHTSA’s  Traffic 
Safety  Facts. 

The  additional  information  available  through  CODES  (e.g.  EMS  transports 
or  hospitalizations)  is  particularly  useful  for  smaller,  rural  states  where  the 
numbers  of  motor  vehicle  fatalities  are  insufficient  to  produce  statistical 
validity. 

“The  fact  sheets  were  very  useful  because  we  deal  with  the  general  public 
and  they  were  put  together  in  a format  that  was  understandable  and  useable. 
We  get  people  calling  us  all  the  time  and  respond  by  sending  out  the 
CODES  fact  sheets.  The  linked  hospital  cost  information  was  particularly 
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useful  to  our  seat  belt  study  group”.  Tracy  Poulin,  Bureau  of  Highway 
Safety,  Maine  Department  of  Public  Safety. 


Summary 

NHTS  A has  a standard  annual  report  Traffic  Safety  Facts  based  on  data 
from  the  FARS  and  GES  systems.  Currently  CODES  reporting  is 
encouraged  to  meet  state-specific  needs  and,  thus,  there  is  no  national 
reporting  format  for  all  of  the  CODES  states  to  follow.  This  paper  has 
introduced  the  concept  of  a standardized  report  format  for  all  CODES  states 
to  follow,  not  only  for  routine  reporting  within  the  state  but  also  for  the 
purpose  of  generating  a national  CODES  report. 

The  CODES  linked  data  lend  themselves  to  a simplified  standard  reporting 
format.  We  have  implemented  this  in  a simple  spreadsheet  format  with 
columns  representing  increasing  levels  of  outcome  severity  from  left-to- 
right.  Appropriate  levels  of  reporting,  rates,  and  denominators  should  be 
considered  in  the  report  planning  process. 

While  these  reports  can  be  tailored  to  state  specific  needs,  states  could  also 
benefit  from  comparative  data  if  the  reporting  of  outcome  measures  were 
standardized. 

Finally,  the  development  of  the  format  and  contents  of  these  reports  was 
dependent  on  the  active  participation  of  the  Maine  CODES  Advisory 
Committee  . The  reports  went  through  a process  of  review,  comment,  and 
revision  by  those  people  who  would  actively  utilize  the  information  resulting 
from  the  reports. 

“I  found  the  new  data  from  CODES  about  the  hospital  costs  associated  with 
crashes  enlightening.  You  can’t  get  that  from  police  crash  reports.  The  fact 
sheet  about  young  drivers  was  particularly  useful”.  Richard  Nickless, 
Management  Analyst,  Office  of  Planning,  Bureau  of  Motor  Vehicles,  Maine 
Department  of  Secretary  of  State. 
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EXHIBIT  9 

Young  Drivers 
Maine  Crash  Facts,  1996 

Maine  Crash  Outcome  Data  Evaluation  System  (CODES) 


One  in  seven  Maine  drivers 
age  16-24  was  involved  in  a 
motor  vehicle  crash  during 
1996 


During  1996  14,880  (1  in  7)  Maine  licensed  drivers  age  16-24  were 
involved  in  motor  vehicle  crashes  on  Maine  roads. 


Among  these  drivers  2,538  were  injured,  1,025  transported  by  EMS,  115 
hospitalized,  and  49  were  hospitalized  or  died  with  a head  injury. 


For  young  drivers  the  rate  of  injury  in  motor  vehicle  crashes  was  more  than 
3 times  the  rate  for  older  drivers. 


Figure  1 . Rates  of  driver  injury  in  motor  vehicle  crashes 

Maine  1996  CODES  data 
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Compared  to  older  drivers,  young  drivers  were  more  likely  to  be  involved 
in  crashes  at  night,  on  rural  roads,  using  excessive  speed,  and  driving  with 
a suspended  license.  Crashes  involving  vehicles  that  ran  off  the  road  and/or 
occurred  at  a curve  in  the  road  were  more  common  for  younger  drivers. 

During  a crash  the  likelihood  of  an  injury  was  increased  by  2.8  times  if 
alcohol  was  involved  and  1.6  times  if  illegal  or  unsafe  speed  was  involved. 
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Fifty-two  percent  of  young 
Maine  drivers  who  were 
hospitalized  or  died  with  a 
head  injury  during  1996 
were  not  using  a seat  belt. 


Young  drivers  involved  in  crashes  had  lower  rates  of  belt  use  than  older 
drivers.  Fifty-two  percent  of  young  drivers  who  were  hospitalized  or  died 
with  a head  injury  were  not  using  a seat  belt. 

Of  the  14,880  young  Maine  drivers  involved  in  crashes  during  1996,  6,208 
(42  percent)  also  had  passengers  riding  with  them.  Four  out  of  five  of  their 
passengers  were  other  teens  and  young  adults  who  also  experienced 
significant  injuries  and  medical  costs. 

The  impact  of  passengers  on  the  outcomes  of  young  driver  crashes  added 
50  percent  to  the  number  of  injuries,  EMS  transports,  and  hospitalizations. 


Table  1.  Outcomes  of  1996  crashes  involving  Maine  drivers  age  16-24. 


Outcome  measure 

Drivers 

Passengers 

Total 

occupants 

Persons  involved 

14,880 

9,260 

24,140 

Injured 

2,538 

1,362 

3,900 

Transported  by  EMS# 

1,025 

552 

1,577 

Hospitalized# 

115 

65 

180 

Hospital  days# 

583 

341 

924 

Hospital  charges# 

$1,713,782 

$919,155 

$2,632,937 

Died 

18 

17 

35 

Years  of  potential  life  lost 

1,027 

980 

2,007 

# Represents  linked  records  only  and  may  underestimate  actual  counts. 


Compared  to  older  drivers,  young  drivers  had  higher  rates  of  crash 
occurrence,  hospitalization  and  cost.  If  young  drivers  had  the  same  driving 
experience  as  older  drivers,  the  potential  reduction  in  medical  cost  (based 
on  inpatient  charges)  would  have  been  $1.8  million,  or  a 70  percent 
reduction. 

Young  drivers  accounted  for  12  percent  of  the  drivers  but  28  percent  of  the 
medical  cost. 
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Figure  2.  Who  paid  for  inpatient  hospital  charges? 

Maine  drivers  age  16-24,  1996  CODES  data 


Young  driver  crashes 
represent  a significant  cost 
to  employers  who  most 
often  pay  for  care  through 
insurance 


Seventy  percent  of  the  inpatient  medical  cost  for  young  drivers  was  paid 
for  by  commercial  insurers  and  HMOs.  This  potentially  represents  a 
significant  cost  to  Maine  employers  who  cover  young  drivers  either  as 
employees  or  dependents  under  their  health  plans. 

The  average  young  driver  hospitalized  during  1996  spent  5 days  in  the 
hospital  at  an  average  charge  of  $14,900.  These  figures  do  not  include  the 
additional  costs  of  physicians  bills  and  follow-up  care. 

Passengers  occupying  vehicles  driven  by  young  drivers  accounted  for  35 
percent  of  the  total  hospital  costs  resulting  from  these  crashes. 

Males  drivers  had  higher  crash  rates  than  female  drivers,  and  young  male 
drivers  along  with  their  passengers  accounted  for  70  percent  of  the  hospital 
costs  for  crashes  involving  drivers  age  16-24. 


For  more  information: 

More  information  on  the  CODES  project  and  CODES  results  from 
other  states  can  be  accessed  by  Internet  at  http://www.cvic.edu/codes. 
General  information  on  highway  traffic  safety,  in  addition  to  CODES 
information,  can  be  accessed  at  http://www.nhtsa.dot.gov/people/ncsa. 
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For  young  Maine  drivers, 
alcohol  was  a factor  in  1 in 
every  3 crashes  that 
resulted  in  death  or 
hospitalization  during  1996 


During  1996,  1,132  young  drivers  were  involved  in  alcohol-related  crashes. 
Their  rate  of  involvement  in  alcohol-related  crashes  was  more  than  two  and 
one-half  times  that  of  older  drivers.  While  these  crashes  represented  only 
5 percent  of  the  persons  involved  in  crashes,  they  accounted  for  33  percent 
of  the  hospitalizations  and  38  percent  of  hospital  costs. 

For  young  drivers,  alcohol  was  a factor  in  1 in  every  3 crashes  that  resulted 

Figure  3.  Rates  of  alcohol  related  motor  vehicle  crashes 

Maine  1996  CODES  data 
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in  a death  or  hospitalization.  Alcohol-related  crashes  accounted  for  $1.0 
million  of  the  $2.6  million  in  hospital  inpatient  charges  incurred  by  young 
drivers  and  their  passengers. 

Drivers  in  alcohol-related  crashes  were  also  less  likely  to  have  used  seat 
belts. 
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